Purpose. To evaluate the outcome of reconstruction for chronic grade-II posterior cruciate ligament (PCL) deficiency in Malaysian military personnel. Methods. Medical records of 16 male military personnel aged 25 to 41 years who underwent reconstruction for chronic grade-II PCL deficiency using the quadruple hamstrings tendon by a single surgeon were reviewed. The mean time from injury to surgery was 43.6 (range, 3-104) months. 10 patients had grade-I (n=4), grade-III (n=2), and grade-IV (n=4) lesions of the medial femoral condyles. Seven patients had medial (n=6) and lateral (n=1) meniscus tears. At the 2-year follow-up, patients were asked to complete a questionnaire consisting of the Lysholm score, Tegner activity level, and International Knee Documentation Committee (IKDC) Subjective Knee Evaluation Form. Posterior drawer test, KT-2000 arthrometer test for posterior translation of the tibia, and military health grade (MHG) were assessed by an independent assessor.
Results. At the 2-year follow-up, the mean Lysholm score was 83; the score was excellent in 2 patients, good in 9, fair in 4, and poor in one. The mean IKDC subjective score was 74. The median Tegner activity level increased from 5.5 to 6. The posterior drawer test of 11 patients improved to grade I and the remaining 5 remained at grade II. The mean posterior translation of the tibia was 2.4 mm postoperatively; the posterior translation was normal in 8 patients, nearly normal in 7, and abnormal (≥6 mm) in one. The MHG improved in 14 patients and remained unchanged in 2. The latter 2 patients had no chondral lesion or meniscus injury. The first one was 40 years old with a postoperative IKDC score of 55 and a Tegner activity level of 2. The second one was 34 years old with a postoperative IKDC score of 65 and posterior translation of the tibia of 6 mm. Conclusion. Surgical reconstruction for chronic grade-II PCL injury achieved satisfactory outcome and may be appropriate for military personnel.
introduction
The indication for posterior cruciate ligament (PCL) reconstruction and the optimal surgical technique remain controversial.
1,2 Conservative treatment is suggested for grade-I and -II PCL deficiency, whereas surgical treatment is suggested for grade-III PCL injuries with or without associated ligamentous laxity. [3] [4] [5] Chronic PCL deficiency results in disability and limitations during activities of daily living. 4 In military service, any disability is a major concern. PCL reconstruction using the autologous hamstring tendon is simple and reproducible. [6] [7] [8] This study aimed to evaluate the outcome of reconstruction for chronic grade-II PCL deficiency in Malaysian military personnel.
MATERIALS AND METHODS
The ethical committees of the Universiti Kebangsaan Malaysia Medical Centre and the Malaysian Armed Forces Hospital approved this study. Medical records of 16 male military personnel aged 25 to 41 (mean, 32; standard deviation [SD], 5) years who underwent reconstruction for chronic grade-II PCL deficiency of the right (n=11) and left (n=5) knees using the quadruple hamstrings tendon by a single surgeon between January 2008 and December 2009 were reviewed. Patients with associated ligament injury, PCL avulsion-fracture, previous surgery of the involved knee, or abnormal contralateral knee joint were excluded. The injury mechanisms included motorcycle accidents (n=8), sports injuries (n=7), and fall (n=1). The diagnosis was confirmed by magnetic resonance imaging and based on a positive posterior drawer test with significant posterior tibial translation (6 to 10 mm) that caused the anterior tibia to be flushed with the medial femoral condyle, without the posterior sagging sign. 1, 4, 9 The mean time from injury to surgery was 43.6 (SD, 35.7; range, 3-104) months. Indication for surgery was pain and instability of the knee that failed conservative treatment (quadriceps and hamstrings strengthening exercises such as squats and leg press) of >3 months.
According to the modified Outerbridge scale for chondral lesions, 10 10 patients had grade-I (n=4), grade-III (n=2), and grade-IV (n=4) lesions of the medial femoral condyles. Two of them had additional lesions at the patellofemoral surface. Grade-III lesions were treated with plasma-mediated radiofrequency chondroplasty, and grade-IV lesions with microfracture treatment.
The military health grade (MHG) of the patients was classified into: 'forward everywhere' (employable at full combatant duties), 'line of communication' (normally employed in communication zone but may be employed in a combat zone in any role that is not primarily fighting), 'base everywhere' (employable in the base area only), and 'unfit' (discharge from military service).
11
The PCL was reconstructed using the arthroscopic transtibial technique with the autologous quadruple hamstrings tendon. 6, 12 Examination under anaesthesia was performed, as was arthroscopic examination for any associated intrarticular injuries, particularly of the cartilage and meniscus. The torn PCL was partially debrided for tunnel preparation. The quadruple hamstrings tendon graft (8 to 10 mm in diameter) was harvested. An anteromedial tibial tunnel was created to exit posteriorly at the native PCL insertion, which was about 1 cm below the joint surface of the proximal tibia. A superomedial incision was made, and a femoral tunnel was created using an outsidein technique at 6 to 8 mm proximal to the articular surface, at 11 o'clock position for the left knee and at 1 o'clock position for the right knee. The graft inside the tunnels was secured with bioabsorbable interference screws 1 or 2 mm bigger than the diameter of the graft. The graft was first fixed on the femoral side, and then on the tibial side with the knee in 70° flexion while applying an anterior draw force on the proximal tibia. Distal fixation was augmented with spiked ligament staple on the anteromedial tibia. Concurrent medial (n=6) and lateral (n=1) meniscus tears were treated with partial meniscectomy (n=6) and meniscus repair (n=1). No patient had complications.
Rehabilitation was standardised. A cylinder cast with anterior drawer force on the tibia was applied for 2 weeks, which was then converted to a functional knee brace for 2 months. Partial weight bearing as tolerable was allowed on day 2; in patients who underwent microfracture treatment, weight bearing was delayed for 6 weeks. Patellar mobilisation, quadriceps isometric exercise, straight leg raising exercises, and passive range of motion were started as early as possible. Range-of-motion exercise was gradually increased and a progressive strengthening programme was started with closed-chain exercise. Light sports activities were allowed after 6 months, and full pre-injury sports activities were allowed after 12 months.
At the 2-year follow-up, patients were asked to complete a questionnaire consisting of the Lysholm score, 13 Tegner activity level, 14 and International Knee Documentation Committee (IKDC) Subjective Knee Evaluation Form. 15 Posterior drawer test, KT-2000 arthrometer test (at 30 lb and 70º of knee flexion) for posterior translation of the tibia, 9,16,17 and MHG were assessed by an independent assessor.
Pre-and post-operative values were compared using descriptive statistics. Association between the time from injury to surgery and postoperative variables was determined using the Spearman rank correlation coefficient test (for continuous variables) or the Kruskal-Wallis test (for categorical variables). A p value of <0.05 was considered statistically significant.
results
At the 2-year follow-up, the mean Lysholm score was 83 (SD, 12; range, 50-93); the score was excellent (95-100) in 2 patients, good (84-94) in 9, fair (65-83) in 4, and poor (<65) in one. The mean IKDC subjective score was 74 (SD, 14; range, 41−92). The median Tegner activity level increased from 5.5 (range, 3-8) to 6 (range, 2-8). The preoperative Tegner activity level was 0 to 3 in one patient, 4 to 6 in 12, and 7 to 10 in 3; postoperatively the corresponding numbers of patients were 3, 6, and 7.
Preoperatively, the posterior drawer test was grade II in 16 patients. Postoperatively, 11 patients improved to grade I and 5 remained at grade II. According to the KT-2000 arthrometer test, the postoperative mean posterior translation of the tibia was 2.4 (SD, 1.3; range, 0.3-6) mm; the posterior translation was normal (0-2 mm) in 8 patients, nearly normal (3-5 mm) in 7, and abnormal (6-10 mm) in one.
Preoperatively, the MHG of 16 patients was 'base everywhere'. Postoperatively, 13 improved to 'forward everywhere', one to 'line of communication', and 2 remained 'base everywhere'. The latter 2 patients had no chondral lesion or meniscus injury. The first one was 40 years old with a postoperative IKDC score of 55 and a Tegner activity level of 2. The second one was 34 years old with a postoperative IKDC score of 65 and posterior translation of the tibia of 6 mm.
There were no significant associations between the time from injury to surgery and postoperative variables such as Lysholm score (r=0.15, p=0.60), Tegner activity level (r= -0.02, p=0.95), IKDC score (r= -0.15, p=0.58), the KT-2000 arthrometer test (r=0.10, p=0.73), the posterior drawer test (p=0.43), postoperative MHG (p=0.32), severity of chondral injury (p=0.11), and presence of meniscus injury (p=0.83).
discussion
The mean postoperative Lysholm score of our patients was 83, which was comparable with that in one study, 18 but was inferior to scores of 91 to 93 in other studies. 6, 8, 12 The mean postoperative IKDC subjective score of our patients was 74, which was superior to a score of 66 in one study, 19 but was inferior to a score of 92 in another study. 20 Nonetheless, both studies had used double-bundle PCL reconstruction with different types of grafts. The postoperative Tegner activity level of our patients was also comparable with that in another study. 8 The variety in outcomes in different studies is likely due to inclusion of more severe PCL injuries (grade-III or above), heterogeneous patients (male and female), exclusion of chondral damage, and longer follow-up.
In our study, results of the objective stability tests were more promising than those of subjective tests. 69% of our patients improved from grade II to grade I PCL deficiency in the posterior drawer test, whereas 94% of our patients achieved normal or nearly normal posterior translation of the tibia, compared to 81% to 85% in other studies. 6, 12, 18 Our results were superior because other studies had included knees with more severe PCL laxity (grade III or above). The reliability of KT-2000 arthrometer test in measuring posterior translation of the tibia over time has been questioned. 1 In contrast, the posterior drawer test has sensitivity of 97% for diagnosing grade-II PCL deficiency. 1 Thus, in our study, both the posterior drawer test and the KT-2000 arthrometer test were used to assess the changes in knee stability.
The incidence of degenerative changes may increase after PCL injury. [21] [22] [23] [24] In one study, 50% of patients with grade-I or -II posterior laxity had radiographic evidence of articular degeneration, although posterior drawer laxity did not correlate with radiographic changes. 22 The incidence of chondral lesions in our cohort was 63%, which is in agreement with other studies. [22] [23] [24] There was no association between the time from injury to surgery, the severity of chondral lesions, and the MHG. This highlighted the importance of non-operative treatment for grade-II PCL injury. The 2 patients remained in 'base everywhere' may have been due to non-clinical factors such as lower pay grade or rank, or greater mental stress at work. 25 Limitations of this study included small sample size, no controls, and its retrospective nature. Furthermore, the MHG had not been validated. 11 The inclusion of chondral and meniscus injuries may influence the outcome despite no correlation.
